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STAR atmosphere density
along CHAMP trajectory ...

®

... between -50°and 50°in
latitude, with a 1°sampling
period with respect to the
latitude

daytime and night time orbit
sections are considered separately

The orbit LT drift is of few minutes per
24 hours; during the same period, the
altitude of the satellite varies by less
than few hundreds of meters at given

latitude. E

STAR/CHAMP densities — May 3", 2003

During periods of magnetic quietness,
density variations along 50N-50S orbit
segments are expected to be very
similar during a 24-hour period.

consider the first singular vector (u,) and the
projection coefficient c, of the data on this vector.
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STARICHANP densites = May 37, 2003 SVD analysis using a sliding window of 15 2 2
consecutive orbits. 4
i South-North and North-South bounds are . 5 3 4
g considered separately. E
g The results are associated to the orbit #8; we only 8
& — 1 2 3 4

Examples of results for orbits during magnetic quiet and very disturbed periods

am=9nT

Altitude/latitude variations
+ planetary response to
magnetic activity forcing

Gravity waves generated
by Joule heating

Day of May 2003
Separation according to spatial scale

Time variation of large scale spatial variations

Time variations of the large scale
spatial variations in the density are
captured by the c, projection coefficient.

CHAMP density c, values are larger during
day time than during night time

CHAMP density c, values are modulated by
solar UV activity.

NRLMSIS-Quiet c, values are computed for the
same situation, but without magnetic activity by
means of NRLMSIS-00 model with ap set to 4
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Daytime  cHAMP density c,

g

Night ime. cjAMP density c,

/

Years 2002 to 2005
day number from 2002, January 15t

Thermospheric forcing by geomagnetic activity

CHAMP data

Binning of the CHAMP disturbance coefficients as a

function of geomagnetic activity

at the planetary scale

ap values (ap units)

Disturbance coefficient

\

\ Night-time

Day-time

am index (nT)

Indices correspond to the 3-hour interval before the ongoing one

at the regional scale ¢
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NRLMSIS-Quiet c,

CHAMP data

Density (1015 g.cm™)
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Latitude
Orbit during magnetic quietness:
- the projection on the first singular vector (c,u,,
green curve) accounts for almost the whole
. variance in the density variation (~99%);

%
0%

- the intensity of the residual is negligible.

Density (1015 dcm'z)

\May 21t — 23:00 UT
am =388 nT

~5:30 pm LT
density
C..Ug

~5:30 am LT

density
C..Ug

residual
residual

Latitude

Orbit during very intense magnetic disturbance :

- the projection on the first singular vector (c,uy,
green curve) accounts for almost the whole
variance in the density variation (~97%). its
Intensity is significantly larger than during
magnetic quietness;

- the intensity of the residual is not negligible.
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Disturbance coefficient:
CHAMP density c ; coefficient

divided by the corresponding
NRLMSIS-Quiet c ; coefficient
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Hourly Dst < -100 nT

Daily Am > 60 nT

Either from thermosphere density
variations as monitored by the
disturbance coefficients...

“Thermospheric storm”:
Night time disturbance coefficient >2

. or from Intense magnetic storms
as deduced from Dst indices...

Disturbance coefficient
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Dray time
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Years 2002 to 2005
day number from 2002, January 15t
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During the 2002-2005 time period,
“Thermospheric storm” are well
correlated to intense magnetic
storms after mid 2003. In 2002, when
solar activity is high, intense
magnetic storms may not result in
significant thermospheric storms.
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Dist. Coeff.
day - night

ACE Interplanetary Magnetic Field

Btot (nT)

ACE Solar Wind parameters

By (nT)

Bz (nT)

v (km.s_,)




